Background: Current Iranian perinatal statistics indicate that maternity care continues to need improvement. In response, we implemented a multi-faceted intervention to improve the quality of maternity care at an Iranian Social Security Hospital. Using a before-and-after design our aim was to improve the uptake of selected evidence based practices and more closely attend to identified women's needs and preferences.
Background
Around one million women give birth annually in Iran, with 90% receiving maternity care in hospital. Maternal mortality is still high compared with rates in developed countries (37.5 per 100000 live births), as is neonatal mortality (16.9 per 1000 live births), and the caesarean birth rate is close to 40% [1] . Of the 295 registered maternal deaths in 2005, 87.6% occurred in hospitals and 60% were found to be related to medical errors [2] . Despite many advances in the Iranian health care system over recent decades, these statistics alone show that there is still much room for improvement in the quality of maternity care [3] .
Worldwide, several methods have been used for improving the quality of maternity care in hospitals, such as clinical practice guidelines (CPGs), clinical pathways, and clinical audit [4] [5] [6] [7] [8] [9] [10] [11] . Almost all of these methods have their origin in evidence-based practice (EBP) to apply the best evidence in clinical care [12] . EBP is simply the integration of the best available research-based evidence, clinical expertise, and patient needs, values and preferences to develop a system of quality care [13] . Quality improvements thus require professional consensus about implementation of research-based clinical evidence, and attention to patient needs, values and preferences [14] .
Although EB practice has been recognised as necessary for quality care in developed countries, it has often been conceptualised in terms of research-based clinical evidence and less attention has been paid to patient needs and preferences [15] . Yet service quality has been defined as meeting or exceeding service users' needs [16, 17] . Patient satisfaction has indeed been recognised as an important outcome measure for the quality of health care since the late 1980s [18] . Furthermore identifying patient needs and requirements has been judged essential for both measuring and improving quality of care [19] .
In order to improve the quality of maternity care at an Iranian Social Security Hospital serving a poor population (Fayazbakhsh Hospital), we measured the impact on women's satisfaction and caesarean birth rates of a multifaceted intervention to improve uptake of selected EB practices, utilising a before-and-after study design.
Methods
Ethics approval to conduct the study was granted from the Ethics Committee of Tehran University of Medical Sciences and Urmia University of Medical Sciences (dated 20 September 2005) after submitting the information that would be given to the participants. All participants gave their written consent prior to the interviews and beforeand-after surveys.
A four-step process was utilised to develop, implement and evaluate more evidence based maternity care at the study hospital [20] .
Step 1: Selecting evidence-based practices In October 2005, a small team of health care providers (including an obstetrician, a neonatologist, an anaesthetist, and four midwives) was formed at the maternity ward to oversee the improvement. This team identified the most important EB practices from the following sources:
Women's needs, values and preferences
Between 31 January and 4 February 2006, the midwives of the team conducted in-depth structured interviews with women following birth (n = 18) to identify their needs and requirements using 11 open-ended questions (Table  1) . The conduct of the interview had been standardised with the use of a detailed flowchart to be confident about consistency and reliability [see Additional file 1].
Through these interviews, fifty-four needs and requirements were identified and numbered. Subsequently, the team members helped a subgroup of the interviewees to rank identified needs and requirements using analytical hierarchy process (AHP) [21] . Pairwise comparison of identified needs and requirements using a 1-9 scale was the basis of AHP, with the 20 highest-ranked needs and requirements (comprising 70% cumulative weight) finally selected for further attention ( Table 2) .
Research-based clinical evidence
The team reviewed the most well-known EB clinical practice guidelines: NGC (National Guideline Clearinghouse) and NICE (National Institute for Clinical Excellence) [22, 23] . The AGREE (Appraisal of Guidelines Research & Evaluation) Instrument was then used to assess the qual- 
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Selected for intervention (n = 10) Not selected for intervention (n = 9) The left column shows the evidence-based clinical recommendations implemented routinely at the hospital. The next two columns display the result of professional consensus about which practices would be adopted in the new care model and which would not be adopted in the new model ity (internal and external validity) of the guidelines. AGREE consists of six domains with each domain intended to capture a separate dimension of guideline quality such as scope, clarity, and applicability [24] . Twenty-eight high-quality clinical recommendations were selected, nine of which were already implemented routinely, but 19 of which had not been followed at the study hospital (Table 3) .
Professional consensus
Using a Delphi technique, the physicians of the team tailored the 19 selected EB clinical recommendations to the conditions of the maternity ward according to four criteria (availability of resources, the physical environment of the maternity ward, clinical experience and culture, and correspondence with women's needs and requirements) [13] .
To this end, the 19 recommendations were separately ranked for each criterion using a 1-5 scale by the physicians. Each ranking was continually modified until all the physicians achieved a consensus about the order of the recommendations. Finally, 10 of the 19 EB recommendations not already routinely implemented were chosen as the basis for improving maternity care (Table 3) .
Step 2: Assessing current care
We assessed women's satisfaction, clinical adherence to EBP, and the rate of caesarean birth at the hospital prior to implementation of the new care model.
The team conducted a baseline survey with a representative sample of women, who had given birth at the study hospital within the previous year, to appraise their level of satisfaction with given services. To this end, a self-completed questionnaire, using a Likert scale (1 for 'poor' to 5 for 'excellent'), was designed based on the previously identified 20 needs and requirements [21] . The questionnaire was piloted with 15 women. From piloting, the variance related to women's preferences was estimated (= 1.92) and the required sample size was calculated (n = 82 with α = 0.05, S 2 = 1.92, and d = 0.3). After modifying three questions, the final questionnaire provided scale scores ranging from 0-21 and was found to be reliable, with a Cronbach's α of 0.90 indicating very high internal consistency [25] .
A random sample of 100 women was drawn up from the list of all women who had given birth in the previous 12 months (= 2213) using a table of random numbers. Given low levels of education and other cultural factors, the team decided to visit women in their homes in order to explain the study and support women to complete the questionnaires. A detailed flowchart of the process for visiting women was used to increase the reliability of the survey [see Additional file 2].
Between 23 July and 19 September 2006, the questionnaires were voluntarily completed by participants (= 89) at home (response rate = 89%). Two women had moved, one woman declined to take part and eight women were unable to complete the questionnaire due to literacy problems. Analysis of the survey was undertaken calculating the mean and variance of the responses to each question.
The team members also assessed clinical adherence to EBP in current care by reviewing the inpatient records of surveyed women and identifying practices that were inconsistent with the 10 selected EB recommendations. Mode of birth among participants was also noted in order to identify the proportion who had experienced a caesarean birth.
Step 3: Designing the new care As only five women's identified needs and requirements were supported by EB clinical recommendations (wellbeing of woman and baby, vaginal birth, companionship, and low-pain labour), the team radically redesigned maternity care also based on the remaining 15 identified needs and requirements along with the 10 EB clinical recommendations by developing a process flowchart of maternity care. An illustration of just one aspect of the flowchart for the new care model is shown in Figure 1 . This demonstrates how the admission process was redesigned based on the selected EB recommendations as well as women's needs and requirements.
Physicians -20 obstetricians, 6 anaesthetists and 4 neonatologists (90% of total physicians) -then reviewed the ideal process step-by-step and planned for realistic contingencies [26] . Over a one-month period, the physicians and midwives then participated in training courses and workshops which included EBP and quality improvement methods [27] .
Step 4: Implementing and evaluating the new care Between 20 February and 16 March 2007, satisfaction data were again collected from a random sample of 100 women following the implementation of the new care model. For a period of 25 days, four women were randomly selected from all women who had given birth each day using random numbers generated by a relevant website, and they completed the same questionnaire with the same protocol previously used at baseline. Six initially selected participants who were unable to complete the questionnaire due to literacy problems were each replaced by further random selection form the day's births. One hundred fully completed questionnaires were thus obtained. Differences in women's satisfaction before and after the intervention were assessed using the Mann-Whitney non-parametric test in SPSS 13.0 [28] . The team members again reviewed the inpatient records of participants to identify the level of clinician adherence with the new maternity care model as well as their clinical outcomes (vaginal or caesarean birth). We calculated the relative risk (RR) and 95% confidence interval for caesarean birth in those women for whom the new maternity care model was not followed.
Results

Women's satisfaction
Prior to implementation of the new care model, women's satisfaction with care indicated low to moderate levels of satisfaction (mean < 3.6), on 15 of the 20 items. Statistical comparison of women's satisfaction levels before and after the intervention showed a significant increase in satisfaction for sixteen of the twenty needs and requirements. Just four items showed no significant improvement in women's rating -painless vaginal examination, low-pain labour, short labour and clean maternity ward -all of which had exhibited high levels of satisfaction even before introduction of the new model (Table 4) .
Clinician adherence to evidence-based care
None of the selected EB practices had been routinely followed before the intervention. After the new care model was introduced, clinicians complied with the new EB guidelines in the care of 78 participants (78%). The EB practice that had most often been missed was the new protocol for admission in labour (68%). In 67% of these instances of non-compliance, women experienced a caesarean birth.
Caesarean birth
Prior to implementation of the new model of care, 42% of participants had a caesarean birth. Following its implementation 30% of women had a caesarean birth. In the 22 women for whom the new care model was not followed, the relative risk of caesarean birth was significantly higher (RR = 3.55, 95% CI: 2.07-6.07) ( Table 5 ).
Discussion
Implementation of the new maternity care model improved clinician compliance with evidence-based guidelines and was associated with an improvement in women's satisfaction levels and a reduction in rates of caesarean birth. Whilst promising, these findings need to be interpreted cautiously primarily because of limitations for attributing causality in the before-and-after design used here [29] . Thus, although our findings are consistent with those of other recently published studies [15, 30, 31] , the impact of the intervention would be more appropriately studied in a well-designed randomised trial. Whether the method and findings of the study have value in other settings and with other clinical processes will only be seen in future studies. Most of the quality improvement literature emphasises the involvement of people who know the process best (the process owners) as essential for eliciting the best information and for increasing the participation and commitment of quality improvement team members [32] . However there are some limitations. A dual role as caregiver and quality improvement team member can be a source of bias. In
Step 1, the purpose of our interviews with women was to develop understanding of patient needs and requirements (not to assess their satisfaction with care). At this stage caregiver involvement was unlikely to introduce bias. However, the involvement of the midwives during the collection of satisfaction data (in Steps 2 and 4) may have been a source of bias in the study. We tried to increase the internal validity of the study through midwife training, assurances to women about the purpose of the study, standardisation of the survey process and supervision of the survey and data analysis by the authors who were external to the quality improvement processes [29] .
The identified women's needs and requirements had a major role in design of the new care model. Available EB guidelines alone do not guarantee patient satisfaction or high quality of care. In this study women identified that they did not want support during labour and birth from their partner or a family member, but rather from their professional caregivers. Despite research evidence that supports the role for companionship during birth [33] , women's stated preference was for non-professional support from their partners or family members, immediately after the birth. Thus the new model adopted a modified evidence-based guideline appropriate to the expressed wishes of the women attending the study hospital. In addition, professional consensus about areas of practice on which to focus improvement efforts largely ensured adherence to and smooth implementation of the new model of care. Our experience suggests that care designers should always consider all the relevant sources of evidence, including patient needs and requirements and professional consensus, in any EB initiative [34] .
It appears that participation and raised awareness among clinicians played an important role in successful implementation of the new care guidelines. However, in around one in five cases compliance with the new model was not achieved. Changing care practices is always a time-consuming and ongoing process requiring much organisational support [35] . Lack of time and experience, conflicts between professional groups and/or generations, cultural and psychosocial characteristics of the community, the physical and technical environment, rights and rules, and fear of poor outcomes may all be barriers to the adoption of EB practices [36] .
In our study it was of interest that caesarean birth was more likely to be associated with non-compliance with admission guidelines, that is, women being admitted who were not in active labour, did not have effective contractions and did not respond well to stimulation -a set of circumstances that may predispose to a decision to perform a caesarean. Alternatively, for women who attended hospital late in labour there may simply have been less opportunity for medical intervention.
Conclusion
This multi-faceted intervention to translate appropriate evidence into practice appears to have had an important and positive impact on maternity care provision in the study hospital. Our study has demonstrated both that women are well aware of their needs and that identifying patient needs and requirements can play a major role in designing and measuring quality improvements. Equally, attention to professional consensus about priorities for EB practices appears to improve implementation of new care models and reduce clinician resistance to change. This study may also provide food for thought for health care policy-makers and care providers who are looking for better strategies to bring about evidence-based and patientcentred care.
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